Cloning and characterization of a novel beta-galactosidase-coding gene from Rhizobium meliloti.
The Rhizobium meliloti (Rm) lacZ gene provides a convenient model to investigate patterns of gene regulation in these agronomically important bacteria. A gene encoding beta-galactosidase (beta Gal) activity was cloned from R. meliloti by complementing a lactose-negative Escherichia coli mutant. A series of Sau3A subclones was generated in pBR322, and the coding region for the beta Gal-coding gene was localized to a 2.4-kb core fragment. In E. coli 'maxicells', these lacZ subclones produced a 79-kDa polypeptide, irrespective of the fragment size demonstrating that the translation initiation signal(s) are located on the 2.4-kb fragment. Transposon Tn5 mutagenesis and BAL 31 deletion analysis showed that the expression of the Rm lacZ gene in E. coli was dependent on the tetracycline-resistance promoter of pBR322. The cloned sequence was required for beta Gal synthesis in Rhizobium since mutants generated by reverse genetics lack this enzyme and were specifically defective in lactose catabolism.